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survey instrument was tested on 125 students and thus validated the questionnaire. All schools have a policy of recording illnesses including asthma and their personal details which were captured by school health nurses. We have used the School Health Registry for obtaining the students information and school absenteeism due to asthma and wheezing. An approval was obtained from the Regional Directors of Education and from individual school principals at all selected schools. Again we had a double confirmation on the data obtained on asthmatic children by using the modified version of the International Study of Asthma and Allergies in Childhood [ISAAC] questionnaire (Vichyanond et al., 1998) and another questionnaire (Bener et al., 1994a) . A written consent form was obtained from the parents of each child, after giving an explanation of the aims and nature of the studies. The questionnaires with a letter of explanation in Arabic were distributed to the parents of these children and lived in either urban or semi-urban areas of Qatar.
Data collection instrument
The International Study of Asthma and Allergies in Childhood (ISAAC) questionnaires included the questions related to asthma and allergic rhinitis. The questions concerning the diagnosis of asthma were "Has the child ever been diagnosed as having asthma by a doctor?", and "has the child ever needed treatment or hospital admission due to asthma?" The diagnosis of Allergic rhinitis was based on questions such as: Has your child ever had a problem with frequent sneezing or prolonged blocked nose during the last six months when he/she did not have a cold or flu? The questions concerning the diagnosis of persistent eczema were as follows: Has your child ever had a dry and itchy red rash for at least 6 months?
Statistical analysis
Student's t-test (two tailed) was used to determine the significance of any difference between two continuous variables. Chi-square and Fisher exact test were performed to ascertain the association between two or more categorical variables. The level p<0.05 was considered as the cut-off value for significance.
Discussion

Prevalence of asthma and allergic diseases
Asthma is the single most prevalent cause of childhood disability. The children with asthma are poorer in health, limited in daily activities and experience more visits to health care professionals and hospitalizations. Despite advances in the understanding of asthma's pathophysiology, there have been increases in the prevalence, morbidity and mortality of children with asthma during the last 2 decades (Mannino et al, 2002) . There have been relatively few studies on the relationship between asthma and school absenteeism and performance. Asthma and allergic diseases are the most common childhood chronic disease and continues to be a major cause of morbidity and health service use in Qatar. The most internationally accepted and validated methodology for measuring asthma prevalence in children is through school sampling using the International Study of Asthma and Allergies in Childhood (ISAAC) survey. The screening survey for asthma and allergic diseases is important because asthma prevalence seems to be increasing in rapidly developing urban communities.
In a population based sample of 3283 school children in the age group 6 -14 years in Qatar, a high prevalence rate of diagnosed asthma (19.8%), allergic rhinitis (30.5%) and pulmonary infection (11.9%) was observed (Janahi et al., 2006) . On the whole, the prevalence of asthma decreased with age, while the prevalence of pulmonary infection and throat infection increased with age. There were significant differences in the male-female prevalence rates of asthma and allergic rhinitis in all of the 3 age groups; 6-8 years, 9-11 years and 12-14 years. Prevalence rate of asthma was significantly higher in males (25.6%) than that of the females (13.4%) (p<0.001). Allergic rhinitis was significantly higher in boys of 6 -8 years compared to girls in the same age group (41.3% vs. 29.3%; p<0.001). The overall prevalence of throat infection (46.8% vs. 38.3%), pulmonary infection (15.9% vs. 7.5%) and allergic rhinitis (33.2% vs. 27.6%) were found to be significantly higher among males than females (p<0.001). (Table 1) Variables Number of children 6-8 n=1390 9-11 n=1497
12-14 n=396
Overall n=3283 Table 1 . Prevalence rate of bronchial asthma, eczema and allergic rhinitis and other respiratory disorders in Qatari school children 6-14 years compared by gender**** The Venn diagram shows the asthma overlapping with allergic rhinitis and eczema. 71.9% of the children who had asthma also had either allergic rhinitis or eczema. 5.1% had all three diseases. Asthma with allergic rhinitis was 11.8% and asthma with eczema was 7.5%. (Figure 1) www.intechopen.com Another cross-sectional population based study of 31,400 primary children aged 6 -12 years revealed that 10.4% of them were reported with asthma and wheezing, with a higher frequency among boys (12.2%) than girls (8.6%) (Bener et al., 2007 
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The comparison in prevalence of bronchial asthma and allergic rhinitis between Qatar with the neighbouring countries revealed that the prevalence of asthma (19.8%) and allergic rhinitis (30.5%) was significantly higher in school children in Qatar compared to U.A.E (13.6% & 22.9%; p<0.001) and Saudi Arabia (6.8% & 17.9%; p<0.001). These results show that allergic rhinitis is more frequent among school children than asthma in Arabian Gulf countries. The prevalence rate of asthma (11.8% vs. 9%) and allergic rhinitis (18.5% vs. 17.5%) was higher among mothers than fathers. The morbidity pattern of the asthma and allergic diseases was similar in these three Gulf countries. (Table 3 The rise in prevalence found in Gulf countries is consistent with a variety of independent studies of asthma prevalence trends conducted in the United States and other industrialized countries (Urick et al., 1996; Anderson et al., 1994) . The prevalence rates of asthma in the UK (15.2%) (Doull et al., 1996) and France (14.9%) (Fontaine et al., 1999) was comparable to the rates found in the Gulf countries The logistic regression analysis of factors involved in the etiology of asthma in our study of genetic and environmental risk factors associated with asthma showed parental asthmatic to be the significant factor after adjusting for confounding factors (Bener et al, 2005) (Table 4 ). In addition, our results showed that father smoking was a significant risk factor for asthma among children, which is consistent with previous reported studies (Bener et al., 1996; Jenkins et al., 1993) . Table 4 . Genetic and environmental risk factors associated with asthma as estimated by stepwise logistic regression analysis (Bener et al., 2005) .
Absenteeism among children with asthma
Numerous studies have documented that asthma is the principal cause of school absences due to chronic disease in childhood, accounting for 20% of school days lost for elementary and high school students. Few studies report difficulties for these children at school, mainly absence due to asthma and difficulties in physical education. The studies conducted in Qatar showed a correlation between asthma and high rates of student absenteeism. Asthmatic children (34.7%) were more absent from school than the healthy peers (22.8%). Absenteeism was observed more in asthmatic children studying in primary (14.8% vs. 10%) and intermediate levels (50.3% vs. 45.8%) than the children without asthma. Among the children with asthma, Boys (55.6%) were absent more frequently than girls (44.4%). 77.5% of the children with asthma were Qatari children ( Table 5 . Distribution of students absent from the school according to asthma status (Bener et al., 2007) .
Our study on the impact of asthma and air pollution on school attendance of primary school children revealed that a good proportion of the primary children were absent from school because of asthma and wheezing in the studied academic year (Bener et al., 2007) . A majority of the asthmatic children were absent for 1-5 days (29%), followed by 6 -10 days (23%). Similarly, 26.7% of the total children with allergic rhinitis were absent for 1-5 days and 6 -10 days (26.1%). There was a statistically significant difference between asthmatic and wheezing students in number of days absent from the school (p<0.0001). (Table 6) Allergic Table 6 . Number of days absent from school due to asthma, wheezing and allergic rhinitis among the primary school children during the academic year, (Bener et al., 2007 .
Most absenteeism occurred during the spring/summer season for both boys (45%) and girls (47%), followed by autumn for boys (33%) and girls (36%). Girls were more absent from asthma and allergic diseases during autumn (36% vs. 33%), and spring/summer (47% vs. 45%) when compared with boys. (Table 7 Table 7 . Number of Days absent from school due to asthma and wheezing by season (Bener et al. 2007 ).
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Absenteeism was reported more frequently among asthmatic children (34.7%) in Qatar compared to non-asthmatic children (22.8%). Most studies confirmed our findings and demonstrated that students with asthma miss more school days than students without asthma (Milton et al., 2004) . The majority of the asthmatic children in Qatar were absent for 1 -5 days which is similar to a study done in Rochester, Minnesota which found that public school children with asthma had 2 excess days of absenteeism per year compared to their healthy peers (Silverstein et al., 2001 ). In the UAE, the number of days absent from school ranged from none to more than twenty days in the academic year and the median absence was 6 days in the diagnosed asthmatic group and 5 days among wheezing children (Bener et al., 1994b) . Similarly in Saudi Arabia school absenteeism was higher among asthmatic children (13.6 days/year), while it was lower among their non-asthmatic counterparts (3.7 days) (Al-Dawood et al., 2002) . A cross sectional study conducted in the USA, demonstrated that children with asthma averaged 7.6 school days absent compared with 2.5 days in the non-asthmatic group (Fowler et al., 1992) . The Centers for Disease Control and Prevention documented that in the USA, asthma accounted for almost 13 million missed school days and 2.5% of all outpatient visits for children younger than 18 years in 2004. (Akinbami et al, 2006) . In Qatar, 50.3% of the absenteeism was observed in asthmatic children studying in intermediate level (aged 12 -14 years). In the United Arab Emirates, 57% of asthmatic children aged 6-9 years missed at least 1 day of school compared with 42% in 10-14 year old similar children (Bener et al., 1994b) . It is possible that increased absenteeism in younger asthmatic children due to the fact that asthma exacerbations are more severe in younger children. But in Qatar, more absenteeism was reported among older children. In contrast, a study of Los Angeles Inner City schools found that younger known asthmatic students missed school more than older ones (Bonilla et al; . Five-year-old children with asthma missed about twice as much school as 10 to 11 year old children with asthma. All these studies show that asthmatic children have more absenteeism days than non-asthmatic ones.
Asthma and school performance
Children with asthma may be at risk for decreased school performance for a number of reasons including increased absenteeism, iatrogenic effects of asthma medication, teachers' or parents' perception that the child is too vulnerable to participate in school activities. An assessment of school performance of asthmatic children compared with non-asthmatic children was done in table 8. The data showed that school performance of asthmatic children was poor and they were scholastically backward. Nearly half of the asthmatic children had learning disabilities (42.3%) and poor in doing homework (50.1%). Asthmatic children had poor school performance; they were disturbance to other students (44.4%), trouble maker at school (25.1%) and had a tendency to runaway from school (15.4%). Children with asthma are conceivably at risk for decreased school functioning and it could be due to acute exacerbation of the disease, asthma medication, poor medical management of the disease and increased absenteeism. The studied children with asthma were more likely to have activity limitations than non asthmatic children. (Table 8) School absences due to asthma has been found more harmful academically because prolonged absences from school may contribute significantly to negative school performance. It was found from the results that children with asthma were often confronted with educational difficulties and disruption resulting from frequent absences. The National Maternal and Infant Health Survey documented that children with asthma were at 1.7 times greater risk for a learning disability (Fowler et al., 1992 Table 8 . Assessment of school performance among school children in Qatar according to asthma status (Bener et al., 2007) .
Asthma and academic performance
Education is one of the most important aspects of human resources development. Every child should have the opportunity to achieve his or her academic potential. But, it was noticed that the studied asthmatic children were more likely to have poor academic results than those without asthma. More than half of the asthmatic children had poor examination scores; poor (34.5%) and average (31.4%) with a significant difference compared with healthy peers (p<0.001). Similar patterns were observed among children with allergic rhinitis, wheezing and allergic diseases. Children with allergic rhinitis (35.4%), wheezing (31.9%), and allergic diseases (30.6%) scored poor grade in their examinations. More than half of the asthmatic children were significantly below average in their academic performance compared to those without asthma (p<0.001). These results showed that school performance and examination scores were both influenced by the asthma incidence and the effectiveness of the management of the asthma. (Table 9 ). Similar to the results on academic performance of asthmatic children in Qatar, Fowler et al (1992) noted a greater likelihood of grade failure among children with asthma compared with healthy children in a population based sample of American children in grades 1 to 12. The study observed negative correlations between absenteeism from asthma and academic performance. Table 9 . Assessment of academic performance in school children in Qatar according to asthma status (Bener et al., 2007) .
Asthma and behavioral problems
Behavioral problems were more persistent among asthmatic children compared to those without asthma. This is evident from the data of the school children that most of the parents of children with asthma reported behavioral problems more than the parents of those without asthma. A good proportion of the parents of asthmatic children compared to parents of non-asthmatic children, indicated that their children had behavioral problems like anxiety (65.3% vs. 42.8%), exam fear (77% vs. 70.1%), shyness (44.1% vs. 29.3%), anger (50.1% vs. 34.7%), violent behaviour (19.3% vs. 9.6%) and fights among peers (32.6% vs. 21.3%). (Table 10 ) Similar to our study findings on the behavioural problems of school children with asthma, Halterman et al (2006) indicated that those children with persistent asthma scored worse on peer interactions and task orientation and were more likely to exhibit shy and anxious behaviors compared with non-asthmatic children. Mcquaid et al (2001) reported that associations between asthma and reading problems, grade repetition, learning disabilities and behavioral problems were observed in asthmatic children.
Behavioural Problems
Studied school children Table 10 . Assessment of behavioral problems among the studied school children in Qatar according to asthma status (Bener et al, 2007) .
P-Value
Asthma and air pollution
Academic performance can be affected by pollution through four mechanisms: absenteeism due to asthma caused by pollution, attention problems in school due to asthma caused by pollution, fatigue in doing school work due to asthma caused by pollution and negative effect of pollution on brain development (Bener et al., 2007) . The cross sectional study among 31,400 primary school students aged 6-12 years in Qatar confirmed that there was a seasonal influence of asthma and wheezing on school attendance among students in spring/summer and autumn seasons and air pollution was very high during that period. It was noted from the figure that the measured pollutants peaked the highest in spring and summer season and asthma adversely affected school attendance rates during that time. (Figure 2 ) These results support the fact that air pollution has an impact on asthma. This is in agreement with other studies of two populations of Australian (Peat et al., 1987) and United Arab Emirates (Bener et al., 1994b ) that high prevalence of asthma was found in primary school children during spring/summer seasons which led to more absenteeism from school. Air pollution has been associated with a number of detrimental health effects for children especially respiratory diseases. A study evaluating the impact of air pollution on respiratory diseases showed that there was an association between increasing air pollutant levels and patients admitted for respiratory diseases (Bener et al., 2009 Most of the published articles revealed a high prevalence of asthma in their countries and there was an association between school absenteeism and asthma episodes.Children with asthma were at particular risk for academic difficulties. It is essential that asthmatic symptoms should be analyzed scientifically to discover its underlying cause and find a remedy. For school aged children, untreated asthma can lead to excessive school absences and inability to maximize their learning experiences when they are at school. Although teachers generally have accepting attitudes toward students with asthma, their knowledge about asthma is low and they do not feel adequately prepared to assist children with the management of asthma in the classroom. It is important to assist schools to manage students with asthma and minimize symptoms of asthma by optimizing the school environment. The American College of Allergists reported that school performance among a significant proportion of children with asthma is affected adversely by the schools approach to their
